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Epitome 



(57) [Abstract] 

[Technical problem] By the simple configuration, while securing the injection rate of a lubrication fluid easily 
and appropriately, it makes it possible to perform the impregnation process of a lubrication fluid, and a 
lubrication fluid removal process efficiently and good. 

[Means for Solution] The periphery waN surface of the dynamic pressure bearing material 1 3 is made into the 
configuration which an outer-diameter dimension reduces in the direction left to shaft orientations from the 
fluid seal section 24. By having prepared 13d of arris parts which make the periphery wall surface of the 
dynamic pressure bearing material 13 the field which bends nonsequetially in accordance with shaft 
orientations While enabling viewing of opening of the fluid seal section 24 along with the periphery wall surface 
of the dynamic pressure bearing material 1 3 and making it possible to check easily the injection rate of the 
lubrication fluid to [ whole ] the fluid seal section 24 containing the thrust dynamic pressure bearing SB That 
to which the excessive lubrication fluid adhering to the periphery wall surface of the dynamic pressure bearing 
material 13 prevented flowing in the fluid seal section 24 according to the size effect of the 13d of the above- 
mentioned arris parts. 
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[Claim(s)] 

[Claim 1] Hydrodynamic bearing equipment characterized by providing the following While having the dynamic 
pressure bearing material which supported the revolving shaft with the dynamic pressure which pressurized the 
lubrication fluid with the dynamic pressure generating means, was made to generate dynamic pressure, and was 
generated in the lubrication fluid, it is the shaft-orientations end face of the above-mentioned dynamic 
pressure bearing material. The shaft-orientations end face of a rotation member which really rotates with the 
above-mentioned revolving shaft is arranged so that shaft orientations may be countered, and thrust dynamic 
pressure bearing is constituted, and in the method flank of the outside of radial of the above-mentioned thrust 
dynamic pressure bearing In the hydrodynamic bearing equipment with which the fluid seal section which 
prevents the external outflow of the lubrication fluid in the thrust dynamic pressure bearing concerned was 
formed by the periphery wall surface of said dynamic pressure bearing material The periphery wall surface of 
the above-mentioned dynamic pressure bearing material has the configuration which an outer-diameter 
dimension reduces in the direction separated from the above-mentioned fluid seal section in accordance with 
shaft orientations. The arris part formed in the field which bends nonsequetially the periphery wall surface of 
the dynamic pressure bearing material concerned in accordance with shaft orientations to the proper part 
estranged to shaft orientations from said fluid seal section in the periphery wall surface of the dynamic 
pressure bearing material 

[Claim 2] Hydrodynamic bearing equipment according to claim 1 with which said arris part is characterized by 
consisting of the edge sections of the level difference section. 

[Claim 3] Said arris part is hydrodynamic bearing equipment according to claim 1 characterized by being 
constituted by the edge section of the intersection which forms the inclination taper side which makes a 
proper include angle and extends to a medial-axis line, and other fields in the field which bends nonsequetially 
in accordance with shaft orientations. 

[Claim 4] The shaft-orientations end face of the dynamic pressure bearing material which supports a revolving 
shaft with the dynamic pressure which pressurized the lubrication fluid with the dynamic pressure generating 
means, was made to generate dynamic pressure, and was generated in the lubrication fluid While the shaft- 
orientations end face of a rotation member which really rotates with the above-mentioned revolving shaft is 
arranged so that shaft orientations may be countered, and constituting thrust dynamic pressure bearing The 
fluid seal section which prevents the external outflow of the lubrication fluid in the thrust dynamic pressure 
bearing concerned at least to the method flank of the outside of radial of the above-mentioned thrust dynamic 
pressure bearing The lubrication fluid impregnation process which is the manufacture approach established so 
that it may form by the periphery wall surface of said dynamic pressure bearing material, and filled up the 
interior side of said thrust dynamic pressure bearing with the lubrication fluid through said fluid seal section by 
making it flow down a lubrication fluid along with the periphery wall surface of the above-mentioned dynamic 
pressure bearing material The lubrication fluid removal process which removes the lubrication fluid adhering to 
the periphery wall surface of the above-mentioned dynamic pressure bearing material after the lubrication fluid 
impregnation process While being the manufacture approach of hydrodynamic bearing equipment equipped with 
the above and forming in the direction which separates the periphery wall surface of the above-mentioned 
dynamic pressure bearing material from the above-mentioned fluid seal section to shaft orientations at the 
configuration which an outer-diameter dimension reduces To the proper part estranged to shaft orientations 
from said fluid seal section in the periphery wall surface of the dynamic pressure bearing material Prepare the 
arris part which forms the periphery wall surface of the dynamic pressure bearing material concerned in the 
field which bends nonsequetially in accordance with shaft orientations, and it sets at said lubrication fluid 
removal process. It is characterized by preventing that said lubrication fluid and lubrication fluid removal liquid 
flow into fluid seal circles according to the size effect of said arris part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to hydrodynamic bearing equipment equipped with the dynamic 
pressure bearing material which supports a revolving shaft with the dynamic pressure which the lubrication fluid 
was made to generate. 
[0002] 

[Description of the Prior Art] In recent years, development of the hydrodynamic bearing equipment which a 
lubrication fluid is made to generate dynamic pressure and supports a revolving shaft in various rotation driving 
gears as bearing equipment for rotating body of revolution with high precision at high speed is furthered. In 
such hydrodynamic bearing equipment, what adopted the thrust bearing section SB of structure as been the 
purposes, such as attaining thin shapeHzation of the whole equipment, for example, shown in drawing 13 is 
being proposed recently. Namely, it sets in the thrust bearing section SB shown in this Fig. The rotation 
member 3 is attached in the revolving shaft 2 supported by the dynamic pressure bearing material 1 free 
[ rotation ]. The above-mentioned thrust bearing section SB is constituted by the end face within shaft 
orientations in a part for the main flank of the rotation member 3 (illustration lower limit side) carrying out 
contiguity opposite, and arranging it at shaft orientations to the shaft-orientations end face (illustration upper 
limit side) of the above-mentioned dynamic pressure bearing material 1 . 

[0003] As a dynamic pressure generating means against that lubrication fluid, the dynamic pressure generating 
slot of for example, a herringbone configuration is cut annularly, and while the proper lubrication fluid 
(illustration abbreviation) is poured in, the above-mentioned lubrication fluid is made to generate dynamic 
pressure according to a pressurization operation of that dynamic pressure generating slot, and it is turning on 
the interior side of this thrust dynamic pressure bearing SB as [ acquire / the predetermined shaft- 
orientations surfacing force ]. 

[0004] On the other hand, in order to prevent the external outflow of the lubrication fluid in the thrust dynamic 
pressure bearing SB concerned, the fluid seal sections 4 which consist of the capillary tube seal section etc. 
are formed successively by the part by the side of the method of the outside of radial of such thrust dynamic 
pressure bearing SB. This fluid seal section 4 is constituted using the periphery side-attachment-wall side of 
the above-mentioned dynamic pressure bearing material 1. More specifically The proper clearance is formed 
between the periphery side-attachment-wall side of the dynamic pressure bearing material 1 , and the inner 
circumference side-attachment-wall side of the counter plate 5 attached so that it might escape to said 
rotation member 3 and a stop member might be made to serve a double purpose. Taper-like seal space is 
formed by expanding the clearance continuously toward opening by the side of an illustration lower part. 
[0005] And he is trying to usually perform impregnation of a lubrication fluid through the fluid seal section 4 
mentioned above using a vacuum aspirator etc. in filling up with a lubrication fluid in the thrust dynamic 
pressure bearing SB of such structure, but to more specifically send in a lubrication fluid in the fluid seal 
section 5, making it flow down a lubrication fluid along the periphery side-attachment-wall side of the above- 
mentioned dynamic pressure bearing material 1. On the other hand, after finishing impregnation of a lubrication 
fluid, residual lubrication fluids, such as an oil drop adhering to the periphery side-attachment-wall side of the 
above-mentioned dynamic pressure bearing material 1, are wiped off and removed using a solvent, and the 
dynamic pressure bearing material 1 is cleaned. 

[0006] In performing the lubrication fluid removal process, it is the periphery side-attachment-wall side of the 
above-mentioned dynamic pressure bearing material 1. Near the opening of said fluid seal section 5 It is formed 
so that the convex batch level difference section 6 may ****** toward the method of the outside of radial, as 
a part of opening of the fluid seal section 5 concerned is covered. According to the size effect of edge section 
6a of the batch level difference section 6 It is made as [ separate / the lubrication fluid which adhered on the 
periphery side-attachment-wall side of the dynamic pressure bearing material 1 / good ]. That is, the 

lubrication fluid which adhered on the periphery side— attachment— wall side of the above-mentioned dynamic 

pressure bearing material 1 is divided into the part by the side of the fluid seal section 4 (on illustration), and 
the part of the fluid seal section 4 side and the opposite side (under illustration) bordering on the above- 
mentioned batch level difference section 6, and the lubrication fluid removal process mentioned above is 
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performed smoothly. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it sets to the conventional equipment mentioned above. 
Since it is considering as the configuration which jutted out the convex batch level difference section 6 so that 
opening of the fluid seal section 4 might be covered, even if it is going to see the oil level of the lubrication 
fluid poured in into the fluid seal section 4 by the eye and is going to check the amount of the lubrication fluid 
in the thrust dynamic pressure bearing SB There is a problem that the above-mentioned convex batch level 
difference section 6 cannot serve as a visual shelter, and cannot view. That is, in that a life is secured, 
although as more ones of the amount of the lubrication fluid in the above-mentioned thrust dynamic pressure 
bearing SB as possible are good, when there are too many injection rates, it will become easy to generate 
external exsorption from opening of the fluid seal section 4 etc., and it may shorten the life of hydrodynamic 
bearing equipment on the contrary. In the equipment which requires a high clarification environment like HDD 
(hard disk drive) especially, the external leakage of a lubrication fluid causes [ of an internal device ] 
contamination, and there is also a possibility of giving a fatal problem to the whole equipment. 
[0008] Therefore, it is necessary to pour in the amount of the need and sufficient quantity of a lubrication fluid, 
and to fully check the injection rate of a lubrication fluid by viewing etc. for that purpose in the thrust dynamic 
pressure bearing SB. However, conventionally which formed the convex batch level difference section 6 which 
was mentioned above, with equipment, since the check by viewing of a lubrication fluid is difficult, there is a 
possibility of reducing the dependability of hydrodynamic bearing equipment. 

[0009] Then, this invention aims at offering the hydrodynamic bearing equipment which enabled it to check 
easily the injection rate of the lubrication fluid in the thrust dynamic pressure bearing SB, and its manufacture 
approach by the simple configuration. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, with the 
hydrodynamic bearing equipment concerning claim 1 It has the configuration which an outer-diameter 
dimension reduces in the direction which the periphery wall surface of dynamic pressure bearing material 
separates from the fluid seal section in accordance with shaft orientations. The arris part which forms the 
periphery wall surface of the dynamic pressure bearing material concerned in the field which bends 
nonsequetially in accordance with shaft orientations is prepared in the proper part estranged to shaft 
orientations from said fluid seal section in the periphery wall surface of the dynamic pressure bearing material. 
That is, according to the hydrodynamic bearing equipment concerning claim 1 which has such a configuration, 
when opening of the fluid seal section is seen along with the periphery wall surface of dynamic pressure bearing 
material, it is made to the look shaft over opening of the fluid seal section with the reduced configuration which 
the whole periphery wall surface of the dynamic pressure bearing material containing the above-mentioned 
arris part drew in the way in by the side of a core. An operator is enabled to follow, for example, to view easily 
the interior side of opening of the above-mentioned fluid seal section in the impregnation process of a 
lubrication fluid, and the injection rate of the whole lubrication fluid until it results in the fluid seal section 
containing the thrust dynamic pressure bearing SB is easily checked by viewing the oil level of the lubrication 
fluid of the fluid seal circles. Moreover, in the process which removes the excessive lubrication fluid adhering to 
the periphery wall surface of dynamic pressure bearing material, according to the size effect of said arris part, 
a flow of a lubrication fluid will be prevented, it is prevented good that a residual lubrication fluid flows into fluid 
seal circles, and it is performed efficiently [ a lubrication fluid removal process ] and good. 
[0011] moreover, with the hydrodynamic bearing equipment which the arris part in above-mentioned claim 1 
consists of the edge sections of the level difference section, and requires it for claim 3 with the hydrodynamic 
bearing equipment concerning claim 2 Since it is constituted by the edge section of the intersection which 
forms the inclination taper side where the arris part in above-mentioned claim 1 makes a proper include angle, 
and extends to a medial-axis line, and other fields in the field which bends nonsequetially in accordance with 
shaft orientations, an arris part is formed easily. 

[0012] furthermore, by the manufacture approach of the hydrodynamic bearing equipment concerning claim 4 
While forming the periphery wall surface of dynamic pressure bearing material in the direction separated from 
the above-mentioned fluid seal section to shaft orientations at the configuration which an outer-diameter 

dimension reduces To the proper part estranged to shaft orientations from said fluid seal section in the 
periphery wall surface of the dynamic pressure bearing material He prepares the arris part which forms the 
periphery wall surface of the dynamic pressure bearing material concerned in the field which bends 
nonsequetially in accordance with shaft orientations, and is trying to prevent that a lubrication fluid and 
lubrication fluid removal liquid flow into fluid seal circles according to the size effect of said arris part in said 
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lubrication fluid removal process. That is, according to the manufacture approach of the hydrodynamic bearing 
equipment concerning claim 4 which has such a configuration, when opening of the fluid seal section is seen 
along with the periphery wall surface of dynamic pressure bearing material, it is made to the look shaft over 
opening of the fluid seal section with the reduced configuration which the whole periphery wall surface of the 
dynamic pressure bearing material containing the above-mentioned arris part drew in the way in by the side of 
a core. An operator is enabled to follow, for example, to view easily the interior side of opening of the above- 
mentioned fluid seal section in the impregnation process of a lubrication fluid, and the injection rate of the 
whole lubrication fluid until it results in the fluid seal section containing the thrust dynamic pressure bearing SB 
is easily checked by viewing the oil level of the lubrication fluid of the fluid seal circles. Moreover, in the 
process which removes the excessive lubrication fluid adhering to the periphery wall surface of dynamic 
pressure bearing material, according to the size effect of said arris part, a flow of a lubrication fluid will be 
prevented, it is prevented good that a residual lubrication fluid flows into fluid seal circles, and it is performed 
efficiently [ a lubrication fluid removal process ] and good. 
[0013] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this invention is explained to a 
detail based on a drawing, suppose that the outline of the spindle motor for hard disk drive (HDD) as an 
example which adopted the hydrodynamic bearing equipment first applied to this invention is explained in 
advance of it. 

[0014] The whole spindle motor for HDD driving gears of the axial rotation mold shown in drawing 1 consists of 
a stator group 10 as a holddown member, and a Rota group 20 as a rotation member attached from the 
illustration bottom to the stator group 10. Among those, the stator group 10 has the fixed frame 1 1 by which a 
screw stop is carried out to the fixed pedestal side which omitted illustration. Although this fixed frame 1 1 is 
formed from the aluminum system metallic material in order to attain lightweight-ization, the bearing sleeve 13 
as a fixed bearing member formed in the bell shape is joined to the above-mentioned bearing electrode holder 
12 by press fit or eye a thermal insert at the inner skin side of the annular bearing electrode holder 12 formed 
in it as set up into the abbreviation central part of the fixed frame 11 concerned. This bearing sleeve 13 is 
formed from copper system ingredients, such as phosphor bronze, in order to easy-ize hole processing of a 
minor diameter etc. 

[001 5] Moreover, while the stator core 1 4 which consists of a layered product of a magnetic steel sheet is 
attached in the periphery clamp face of said bearing electrode holder 12, the drive coil 15 is wound around 
each salient pole section prepared in the stator core 1 4, respectively. 

[0016] Furthermore, into the feed hole established in the above-mentioned bearing sleeve 13, the revolving 
shaft 21 which constitutes the Rota group 20 mentioned above is inserted free [ rotation ]. That is, the 
dynamic pressure side formed in the inner circle wall section of the above-mentioned bearing sleeve 13 is 
arranged so that it may counter radial to the dynamic pressure side formed in the peripheral face of the above- 
mentioned revolving shaft 21, proper spacing is opened in shaft orientations and two radial dynamic pressure 
bearings RB and RB are constituted by the minute clearance part. More, through the several micrometers very 
small clearance, opposite arrangement is carried out at the shape of a periphery, and it is poured in or placed 
between details by the dynamic pressure side by the side of the bearing sleeve 13 in the above-mentioned 
radial dynamic pressure bearing RB, and the dynamic pressure side by the side of a revolving shaft 21 so that 
lubrication fluids, such as lubrication oil, a magnetic fluid, and Ayr, may continue in the direction of an axis in 
the bearing space which consists of the very small clearance. 

[0017] Both the dynamic pressure side of the above-mentioned bearing sleeve 13 and a revolving shaft 21 at 
least further again to one side For example, the slot for radial dynamic pressure generating which passes and 
consists of a ring bone configuration etc. is divided into 2 blocks in the direction of an axis, and is annularly cut 
in it. The lubrication fluid which omitted illustration according to a pumping operation of the slot for radial 
dynamic pressure generating concerned at the time of rotation is pressurized, and dynamic pressure is 
produced. With the dynamic pressure of the lubrication fluid The rotating hub 22 later mentioned with the 
above-mentioned revolving shaft 21 is made by the configuration by which axial support is carried out in the 
state of non-contact to the above-mentioned bearing sleeve 1 3 in a radial direction. 
[001 8] Furthermore, the rotating hub 22 which constitutes the Rota group 20 with the above-mentioned 

revolving shaft 21 consists of a member of the shape of an abbreviation cup which consists of an aluminum 
system metal, and junction hole 22a prepared in a part for the core of the rotating hub 22 concerned is joined 
by press fit or eye a thermal insert in one to the illustration upper limit part of the above-mentioned revolving 
shaft 21. This rotating hub 22 is equipped with disk installation section 22c which juts out of that drum section 
22b over the method of the outside of radial, and supports a record-medium disk in the direction of an axis 
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while having approximately cylindrical drum section 22b which carries record-medium disks, such as a magnetic 
disk which omitted illustration, in the periphery section, and the above-mentioned record-medium disk is fixed 
by the illustration upper part side thrust of the clamper (illustration abbreviation) by which the screw stop was 
carried out so that it might cover from an illustration upper part side. 

[001 9] Moreover, ring-around magnet 22d is attached in the inner circle wall side side of drum section 22b of 
the above-mentioned rotating hub 22 through the back yoke. While contiguity arrangement is carried out so 
that it may counter annularly to the periphery side edge side of each salient pole section in the stator core 14 
mentioned above, this ring-around magnet 22d inner skin A concerned ring-around magnet 22d shaft- 
orientations lower limit side It is made by the physical relationship which meets the magnetic-attraction plate 
23 attached in the fixed frame 1 1 side mentioned above, and shaft orientations. With the magnetic attraction 
between 22d of both [ these ] members, and 23 It is drawn to shaft orientations by the whole rotating hub 22 
mentioned above, and is made by the configuration that a stable rotation condition is acquired. 
[0020] On the other hand, it is blockaded by covering 1 3a and opening prepared in the illustration lower limit 
side of said bearing sleeve 1 3 is made by the configuration which the lubrication fluid in each radial dynamic 
pressure bearing RB mentioned above does not leak outside. 

[0021] Moreover, it is arranged so that the illustration upper limit side of the above-mentioned bearing sleeve 
13 and the illustration lower limit side in a part for the main flank of the rotating hub 22 mentioned above may 
counter, where shaft orientations are approached, and the thrust dynamic pressure bearing SB is formed in the 
part in the thrust opposite field between the illustration upper limit side of these bearing sleeves 13, and the 
illustration lower limit side of a rotating hub 22 as shown especially in drawing 2 . That is, the shaft-orientations 
opposite part of both the opposite dynamic pressure sides 13 and 22 that constitute the above-mentioned 
thrust opposite field which it passes to one side, for example, and the thrust dynamic pressure generating slot 
of a ring bone configuration is formed in it, and includes the thrust dynamic pressure generating slot is made by 
the thrust dynamic pressure bearing SB. [ at least ] 

[0022] The dynamic pressure side by the side of the dynamic pressure side by the side of the illustration upper 
limit side of the bearing sleeve 13 which constitutes such thrust dynamic pressure bearing SB, and the 
illustration lower limit side of the rotating hub 22 which carries out contiguity opposite at it While opposite 
arrangement is carried out through the several micrometers very small clearance at shaft orientations, in the 
bearing space which consists of the very small clearance It fills up with lubrication fluids, such as oil, a 
magnetic fluid, and Ayr, continuously from the radial dynamic pressure bearing RB mentioned above. The 
above-mentioned lubrication fluid is pressurized by pumping operation of the thrust dynamic pressure 
generating slot mentioned above at the time of rotation, dynamic pressure is produced, and it is made by the 
configuration by which axial support is carried out in the state of non-contact [ to which said revolving shaft 
21 and rotating hub 22 surfaced in the thrust direction with the dynamic pressure of the lubrication fluid ]. 
[0023] Furthermore, the fluid seal section which consists of the capillary tube seal section 24 is formed by the 
outermost peripheral wall side of the bearing sleeve 1 3 as the above-mentioned dynamic pressure bearing 
material. Namely, the capillary tube seal section 24 as this fluid seal section It is prepared so that it may be 
formed successively to the thrust dynamic pressure bearing SB mentioned above at the method side of the 
outside of radial. The outermost peripheral wall side of the above-mentioned aforementioned bearing sleeve 13, 
The above-mentioned capillary tube seal section 24 is formed by the inner circle wall side of the counter plate 
25 as an omission stop member formed so that it might counter radial [ of the bearing sleeve 13 / the 
outermost peripheral wall side and radial ]. The above-mentioned counter plate 25 consists of a ring-like 
member fixed to flange 22e prepared in the rotating hub 22 mentioned above, and is forming taper-like seal 
space by expanding continuously the clearance between the inner circle wall side of the counter plate 25 
concerned, and the outermost peripheral wall side of the bearing sleeve 13 mentioned above toward opening by 
the side of an illustration lower part. And it fills up with it continuously until the lubrication fluid in the above- 
mentioned thrust dynamic pressure bearing SB results in the capillary tube seal section 24. 
[0024] Moreover, at this time, as it ******s to the method side of the outside of radial, ****** flange 13b is 
prepared in the illustration upper limit part of the above-mentioned bearing sleeve 13, and it is arranged so that 
a part of that ****** flange 13b may counter shaft orientations to some counter plates 25 mentioned above. 
And said rotating hub 22 is made by both these members 13b and 25 by the configuration of preventing slipping 
out to shaft orientations. 

[0025] Here, the periphery wall surface of the bearing sleeve 1 3 as the above— mentioned dynamic pressure 
bearing material has the configuration which an outer^diameter dimension reduces in the direction (illustration 
down) separated from the capillary tube seal section 24 as the above-mentioned fluid seal section to shaft 
orientations. That is, the part which is forming the above-mentioned capillary tube seal section 24 of the 
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periphery wall surfaces of the bearing sleeve 13 mentioned above is formed in taper side 13c which the 
diameter reduces continuously toward opening by the side of an illustration lower part, and the taper side 13c 
has extended by whenever [ as it is tilt-angle ] toward an illustration lower part further from opening of the 
above-mentioned capillary tube seal section 24. 

[0026] Furthermore, 13d of arris parts which form the periphery wall surface of the bearing sleeve 13 
concerned in the field which bends nonsequetially in accordance with shaft orientations is formed in the part 
whose opposite relation with the counter plate 25 mentioned above was lost at taper side 13c in the periphery 
wall surface of the bearing sleeve 13. 13d of this arris part consists of the level difference sections formed so 
that it might become depressed toward an illustration lower part side, and periphery wall surface 13e of the 
above-mentioned bearing sleeve 13 by the side of an illustration lower part is made from the 13d of the arris 
parts concerned by the shape of a cylindrical shape which the diameter reduced by the hollow of the level 
difference of the 13d of the above-mentioned arris parts. And as periphery wall surface 13e of the shape of a 
cylindrical shape which the diameter reduced made the shape of an abbreviation straight line along the 
direction of an axis, it has extended for the diameter as it is in illustration down. 

[0027] Namely, according to the hydrodynamic bearing equipment concerning this operation gestalt which has 
such a configuration When opening of the capillary tube seal section 24 as the fluid seal section is seen along 
with the periphery wall surface of the bearing sleeve 1 3 as dynamic pressure bearing material It is made to the 
look shaft over opening of the capillary tube seal section 24 with the reduced configuration which the whole 
periphery wall surface of the bearing sleeve 13 containing the 13d of the above-mentioned arris parts drew in 
the way in by the side of a core. An operator is enabled to follow, for example, to view easily the interior side 
of opening of the above-mentioned capillary tube seal section 24 in the impregnation process of a lubrication 
fluid, and the injection rate of the whole lubrication fluid until it results in the fluid seal section containing the 
thrust dynamic pressure bearing SB mentioned above is easily checked by viewing the oil level of the 
lubrication fluid in the capillary tube seal section 24. 

[0028] Moreover, in the process which removes the excessive lubrication fluid adhering to the periphery wall 
surface of the bearing sleeve 13 as dynamic pressure bearing material, according to the size effect of 13d of 
said arris parts, a flow of a lubrication fluid will be prevented, it is prevented good that a residual lubrication 
fluid flows in the capillary tube seal section 24, and it is performed efficiently [ a lubrication fluid removal 
process ] and good. 

[0029] In order to make this point intelligible, although [ the impregnation process of a lubrication fluid over the 
thrust dynamic pressure bearing SB mentioned above ] explained below, in advance of it, it explains like the 
erector of the whole spindle motor for HDD driving gears of a configuration of having mentioned above. 
[0030] First, covering 13a is fixed to opening turned to the bearing-sleeve 13 illustration bottom as are shown 
in drawing 3 (a), and it arranges in the upside-down condition of the vertical contrary and is indicated in 
drawing 3 (b) as the condition of an operation gestalt of having mentioned above the bearing sleeve 13 as 
dynamic pressure bearing material mentioned above. It equips with the bearing sleeve 1 3 mentioned above as 
are shown in drawing 3 (c), and the shaft / hub group which fixed the rotating hub 22 to said revolving shaft 21 
are formed and it is shown in drawing 3 (d) to the revolving shaft 21 of its shaft / hub group on the other hand. 
Then, a counter plate 25 is fixed to flange 22e of the rotating hub 22 in the above-mentioned shaft / hub 
group, and the bearing group A is constituted as shown in drawing 3 (e). And to the radial dynamic pressure 
bearing RB and the thrust dynamic pressure bearing SB in such a bearing group A, it is the following, and a 
lubrication fluid is made and poured in. 

[0031] That is, it makes [ make it meet it and ] and equips with the medial surface of the above-mentioned 
bearing group A from an illustration upper part side to the impregnation fixture 30 formed in the shape of 
toothing in accordance with the internal configuration of the bearing group A mentioned above, and the 
clearance path 31 is formed between the impregnation fixtures 30 and the bearing groups A concerned as first 
shown in drawing 4 . and the heel of the above-mentioned clearance path 31, i.e., the periphery side edge 
section of the rotating hub 22 which constitutes the above-mentioned bearing group A, — O ring 32 — 
equipping — them — let the above-mentioned clearance path 31 be the space of the letter of sealing. The 
filling pipe 33 formed in the clearance path 31 which consists of space of the letter of sealing so that the 
above-mentioned impregnation fixture 30 might be penetrated is carrying out opening, and the filling pipe 33 
extends toward an illustration lower part from opening of the above-mentioned clearance path 31, and it is 
arranged so that only proper die length may project from the illustration inferiors-surface— of-tongue side of said 
impregnation fixture 30. 

[0032] On the other hand, the part which the above-mentioned filling pipe 33 has projected toward the 
illustration lower part side from the impregnation fixture 30 is enclosed by the interior side space of the oil tank 
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35 attached through the elastic bellows 34 in the shape of sealing to the illustration inferior-surface-of-tongue 
side of the above-mentioned impregnation fixture 30. Inside the above-mentioned oil tank 35, sufficient 
quantity of the lubrication fluid 36 is stored, and opening by the side of the illustration lower limit of the above- 
mentioned filling pipe 33 is held at the condition of having estranged only a proper distance to the illustration 
upper part side, in the state of drawing 4 which the above-mentioned bellows 34 elongated from the oil level of 
the lubrication fluid 36 in the above-mentioned oil tank 35. 

[0033] Moreover, separately [ the above-mentioned filling pipe 33 3, in the space of said oil tank 35, as it 
estranges from the oil level of the above-mentioned lubrication fluid 36 to an illustration upper part side, the 
siphon 37 is arranged. The interior side of the oil tank 35 concerned is mostly attracted by the vacua by having 
extended to the exterior side of the above-mentioned oil tank 35, as this siphon 37 penetrated the above- 
mentioned impregnation fixture 30, letting the vacuum aspirator (illustration abbreviation) connected to that 
siphon 37 pass, and performing degassing in the above-mentioned oil tank 35. 

[0034] Thus, after the interior side of the above-mentioned oil tank 35 is mostly attracted by the vacua, as the 
above-mentioned bellows 34 is made to reduce, an oil tank 35 is raised, and by it, the tip opening part of the 
above-mentioned filling pipe 33 is engrossed in the lubrication fluid 36 in an oil tank 35, and is soaked as shown 
in drawing 5 . And after that, the above-mentioned siphon 37 is wide opened to atmospheric air, atmospheric 
air is sent in in an oil tank 35, and the lubrication fluid 36 in the above-mentioned oil tank 35 is supplied 
through said filling pipe 33 in the clearance path 31 between said impregnation fixtures 30 and bearing groups A 
by it. After the lubrication fluid 36 supplied in the clearance path 31 will go up along with the periphery wall 
surface of the bearing sleeve 13 mentioned above and flows in the capillary tube seal section 24, it fills up with 
it in [ whole ] the thrust dynamic pressure bearing SB and the radial dynamic pressure bearing RB. 
[0035] In addition, in case the impregnation process of such a lubrication fluid 36 is performed, it is made to 
perform oil-repellent processing (oil barrier) 38, and to clean by wiping off with a solvent the drop which 
remains after 38 layers of the oil-repellent processing (oil barrier) etc. to the internal surface of the bearing 
group A containing the periphery wall surface of the above-mentioned bearing sleeve 1 3 as shown by the 
broken line in drawing 6 . And it sets at the process which removes the lubrication fluid which adhered too 
much. According to the size effect of 13d of arris parts prepared in the periphery wall surface of said bearing 
sleeve 13 A flow of the lubrication fluid 36 which goes to the capillary tube seal section 24 side will be 
prevented, the inflow of the residual lubrication fluid 36 inside the above-mentioned capillary tube seal section 
24 is prevented by it good, and the lubrication fluid removal process mentioned above is performed efficiently 
and good. 

[0036] Moreover, in the impregnation process of the lubrication fluid mentioned above, although 22f of inclined 
plane sections of the periphery edge of a rotating hub 22 is equipped with O ring 32 and the clearance path 31 
is made into a closed space, the stowed position of the O ring 32 can be equipped also in which location as 
shown in drawing 7 thru/or drawing 1 1 , if the clearance path 31 is the location which is open for free passage 
to dynamic pressure bearing. Especially in each **** shown in these drawing 7 thru/or drawing 1 1 , it is the 
case where it carries out as [ equip / with O ring 32 ] to the orthotomic surface or the^ inclined plane which 
makes the proper include angle of 90 degrees or less, and extends to the direction of an axis except an parallel 
wall surface that is, to the direction of an axis, and good impregnation will be performed from the adhesion of O 
ring 32 becoming good in each of those ****. Moreover, oil-repellent processing (oil barrier) is performed to 
the internal surface of the bearing group A put with above-mentioned O ring 32 as each of these **** are 
shown by the broken line. 

[0037] With the operation gestalt shown in drawing 12 which, on the other hand, expressed with the same sign 
the same structure as the operation gestalt mentioned above, by forming the annular slot G to the periphery 
wall surface of the bearing sleeve 13 as dynamic pressure bearing, 13d of arris parts which consist of the level 
difference section is formed, and 13d of arris parts is formed in the opening edge section of the illustration top 
of the slot G. In addition, as shaft orientations are countered to 13d of the arris part, the opening edge section 
of the illustration bottom of the above-mentioned slot G will be formed, but if it forms so that "rt may not 
****** to the method side of the outside of radial rather than the 1 3d of the above-mentioned arris parts, the 
same operation and effectiveness as the operation gestalt mentioned above will be acquired. 
[0038] Moreover, although 13d of each arris part in each operation gestalt mentioned above is formed by the 
level difference section The inclined plane (taper side) which makes a proper include angle on the periphery 
wall surface of the bearing sleeve 13 as dynamic pressure bearing, and extends to a medial-axis line on it is 
formed. You may make it the edge section at the time of making other include angles, such as a shaft- 
orientations wall surface, connect with discontinuity, as it bent nonsequetially to shaft orientations to the wall 
surface made and prolonged constitute the inclined plane, and the same operation and effectiveness as the 
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operation gestalt mentioned above can be acquired. 

[0039] As mentioned above, although invention made by this invention person was concretely explained based 
on the operation gestalt, it cannot be variously overemphasized in the range which this invention is not limited 
to the above-mentioned operation gestalt, and does not deviate from the summary that it is deformable. 
[0040] For example, although each operation gestalt mentioned above applies this invention to an HDD spindle 
motor, this invention is applicable similarly to a variety of other hydrodynamic bearing equipments. 
[0041] 

[Effect of the Invention] As explained above, the hydrodynamic bearing equipment concerning claim 1 or claim 
4 account, or its manufacture approach The periphery wall surface of dynamic pressure bearing material is 
made into the configuration which an outer-diameter dimension reduces in the direction left to shaft 
orientations from the fluid seal section. By having prepared the arris part which forms the periphery wall 
surface of the dynamic pressure bearing material concerned in the field which bends nonsequetially in 
accordance with shaft orientations in the periphery wall surface of the dynamic pressure bearing material While 
enabling viewing of opening of the fluid seal section along with the periphery wall surface of dynamic pressure 
bearing material and making it possible to check easily the injection rate of the lubrication fluid to [ whole ] the 
fluid seal section containing thrust dynamic pressure bearing The excessive lubrication fluid adhering to the 
periphery wall surface of dynamic pressure bearing material prevents flowing into fluid seal circles according to 
the size effect of the above-mentioned arris part. Since a lubrication fluid removal process is made to be 
performed efficiently and good, while being able to maintain easily and appropriately the injection rate of the 
lubrication fluid to hydrodynamic bearing equipment and being able to secure the life of hydrodynamic bearing 
equipment The impregnation process of a lubrication fluid and a lubrication fluid removal process can be 
performed efficiently and good, and the dependability of hydrodynamic bearing equipment can be raised sharply. 

[0042] Moreover, the hydrodynamic bearing equipment which the hydrodynamic bearing equipment concerning 
claim 2 constitutes the arris part in above-mentioned claim 1 from the edge section of the level difference 
section, and is applied to claim 3 It constitutes from the edge section in which it connects the arris part in 
above-mentioned claim 1 with it to other fields to a medial-axis line as the inclination taper side which makes 
an include angle and extends bends discontinuously. In addition to the effectiveness mentioned above, the 
productivity of hydrodynamic bearing equipment can be raised from the arris part being made to be formed 
easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a longitudinal-section explanatory view showing the outline of the spindle motor for HDD of 
the axial rotation mold equipped with the hydrodynamic bearing equipment concerning this invention. 
[Drawing 2] It is the longitudinal-section explanatory view which expanded and expressed dynamic pressure 
bearing of the hydrodynamic bearing equipment used for the spindle motor for HDD shown in drawing 1 . 
[Drawing 3] It is a longitudinal-section explanatory view showing each process when attaching a rotation 
member to dynamic pressure bearing shown in drawing 1 , and manufacturing a bearing group. 
[Drawing 4] It is a longitudinal-section explanatory view showing the preceding paragraph story of a process 
which pours in a lubrication fluid to dynamic pressure bearing of the bearing group expressed to drawing 3 . 
[Drawing 5] It is a longitudinal-section explanatory view showing the impregnation process of a lubrication fluid 
over dynamic pressure bearing of the bearing group expressed to drawing 4 . 
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[Drawing 6] It is a longitudinal-section explanatory view showing an example of the stowed position of the O 
ring in the impregnation process of a lubrication fluid, and the spreading location of an oil repellent agent. 
[Drawing 7] It is a longitudinal-section explanatory view showing other examples of the stowed position of the 
O ring in the impregnation process of a lubrication fluid, and the spreading location of an oil repellent agent. 
[Drawing 8] It is a longitudinal-section explanatory view showing the example of further others of the stowed 
position of the O ring in the impregnation process of a lubrication fluid, and the spreading location of an oil 
repellent agent. 

[Drawing 9] It is a longitudinal-section explanatory view showing the example of further others of the stowed 
position of the O ring in the impregnation process of a lubrication fluid, and the spreading location of an oil 
repellent agent. 

[Drawing 10] It is a longitudinal-section explanatory view showing the example of further others of the stowed 
position of the O ring in the impregnation process of a lubrication fluid, and the spreading location of an oil 
repellent agent. 

[Drawing 11] It is a longitudinal-section explanatory view showing the example of further others of the stowed 
position of the O ring in the impregnation process of a lubrication fluid, and the spreading location of an oil 
repellent agent. 

[Drawing 12] It is the longitudinal-section explanatory view which expanded and expressed thrust dynamic 
pressure bearing of the hydrodynamic bearing equipment concerning other operation gestalten of this invention. 

[Drawing 13] It is the longitudinal-section explanatory view which expanded and expressed dynamic pressure 
bearing in conventional hydrodynamic bearing equipment. 
[Description of Notations] 

13 Bearing Sleeve (Dynamic Pressure Bearing Material) 
1 3b ****** flange 
13c Taper side 
13d Arris part 

13e Straight-line-like periphery wall surface 

21 Revolving Shaft 

22 Rotating Hub (Rotation Member) 

23 Magnetic-Attraction Plate 

24 Capillary Tube Seal Section (Fluid Seal Section) 

25 Counter Plate 

RB Radial dynamic pressure bearing 
SB Thrust dynamic pressure bearing 
A Bearing group 

30 Impregnation Fixture 

31 Clearance Path 

32 O Ring 

33 Filling Pipe 

35 Oil Tank 

36 Lubrication Fluid 

37 Siphon 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 





[Drawing 4] 
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[Drawing 6] 




[Drawing 5] 




[Drawing 7] 




[Drawing 8] 




[Drawing 9] 
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[Drawing 10] 
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A3 OOBI^TffiW^b-C. f*i§fi^n-X3 4 

9, -LiS^n — X3 4 3ft«#aiUfcBl4«>*tB'Cr4\ _bfS 20 

[0 0 3 3] ±i2&A<ff3 3 fcfMMBK^ ffiriB^- 

^;^y^3 5(0»C(l ±RiH»ifMfc 3 6 ©ifcffi 
d*&H^±*ffl!lJJ:IBIBr«J:5fcU-r»§l*3 7*siBa 
£*vtv^ e r^K§|^3 7f^ ±.fBffiAf&A3 OSrK 

[0 0 3 4] r o J: 5 l!i LtlEt^A'^ y ^' 3 5 ort 

J; 5 _bfE-<t3— X3 4Sr«/hS*5 J: 5 (CUT 
^;^y^3 5n#H, ^tUCioT. _hfE&A 

3 3<D«|p»W;^y^ 3 5 rt^irlS^ 

3 6 |i:«A* *tSttatf 0 ttTt^fi^ -LIBR3I 
ff3 7Sr*«^BBjaUT, t>T^^3 5rtl:*M 
5S*9j&^ ^WcJ:oXJhlB^/U^^^ 3 5rtOJH» 40 
M# 3 6 Sr. ffrfE^AW 3 3 £ril LTttFlS&Af&A 3 0 

y — ^1 3<^J^ffi*£^oTJh#LTV^ ^i:^^ 
[0 0 3 5] fc*3. ^OJ:5 41»»#3 6(OftAIg 
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— :/l 3(0^«MfcKftfe^fc*»i 3 dOMM 
K<kot\ 4ffllcft*>9fl?Hfttt3 6 

Mf^-/wS 2 4 ortffi^<DgKHIl»8fcft: 3 6 OSSA*5 

[0 0 3 6] Ji3*U^:iH»atfl:^>ffiAXaiC*3V> 
"CJS, HHK^^2 2 o^fl«a©flftS» 2 2 f(:oy 
>^3 2£r^*LTI®IBjig&3 1 UTV>-5 

fc^^TI&T?*>5o ^tte>H 7 72rSHl 1 \C7jk&ti 

o£ 0*Mfc^ftlc#L-C. 9 0° &T^>ai:^*Sr* 

v^r«\ o y y ^ 3 2 ©*tttds Aff 45 r t i^b a 
{Ci3V^*CffiSft"C^$tt"CV^5 «t 5 fc^ ±Eoyy^3 2 

[0 0 3 7] — -h3SUfelllfi»ffl^ra— <0«J«4*Sr 
1^— <^^F-§-e^U^:g| 1 2^^*tt^^JS»»-Ctt: % 15 

brows* y—:/i 3^Hiii:#it 
s*<z>st«i$ g sr^-r 5 :^ao r & * « a 

[0 0 3 8] ±aUfc#S!16»?tt^i3WS#«SB 

13dll asss^j: «9^J*brv>^^ v KJEW^as^ 

ttott§^y-/i 3<Dftm&tmz. ***M*te» u 
[0 0 3 9] i^Jb. &&wmK£^xtg:£tifzmm$:m 

JSJ»ffl^l83esnst>^>-t?«:*<. *<OBeSrjftjBiU* 
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v*ttH^«*3Efl^tB-e*>* iv* o <DY£W 5 *t*t 

[oo4oi mz.fi* ±i$i,fc&mifoteWi&, hdd^ 

[0 04 1] 

[»«*>»*] KJbR«LfcJ:5te* W*«l3ttt»* 
^4|5^^^,ffiji£tt§:^BX^- : eoSS3t^ffi^, SjEE 

**r»*fcfllB-*-ari:*r"5rififci-* title, »JEW 

"[0 0 4 2].**:, n*92ied>*>Stt£NSttBtt, 
U BI*«3^d^5»J3Etta«Bf4. -blBIII** 1 le 

[BiEottWftRn] 

[Hi] **Mie^S»£EWaS8BSr«*fe«ilHlCa! 
[H2] H 1 K^^tLftHUUm^ t°V K/WE— ^JeJE 
[0 3] Hl^*Snfc»JBEtta»*C*tUTlHlte«BttSr 

aoRM0t?s>5o 
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[H6] a?liKft(OffiAX8lc*5*t50 y y^^Stffi 

[H7] iWftoaAxgicjo^^o y y/ogf 
[ms] n»*#©ttAn»iei8rt*oy v^o&fttt 
[B9] asaEfroaEAxsjcteitso y ^oa&tffi 

WH-efcSo 

[hi 0] »j»«*oaAxai2i*jrt*o!; ^y<om.m 
[11 1] «i»an»:offiAxaK:*i»t.«oy >y<z>mm 

[Hi 2] **Moflfe(omfe?gffi(c:^d^«iJBEttg«B 
O*^;* hi!)JE«a«fP**t*:U"Cau*:3lKWfffiRWH-e 

[HI 3] tS*<^»JEtta®B^fe^-5K)jSEttSlS*ri£ 

[*H§-*>RH1 

13 Ms* y — ^ (tbjBE^aasw) 

13b &Jk£>&AS 
13c x^-^ffi 

13d aa$ 

1 3 e BflfcRSMMoB 

2 1 EHEN1 

2 2 [eHE^ (HHESFBtt) 

2 3 IM^Iffi 

2 4 *«H»->— A* (1*^-;^) 
25 — v^tx— h 

R B 7 ^T/V»JE**a§P 
SB * 7 * M&JBEttSgB 

3 0 &A?& jtr 

3 1 HtfflilB 

32 o y 

3 3 tHAW 

3 5 /V^V^ 

3 6 mmmft 
3 7 0191* 
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36 
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